Resection of a pulmonary tuberculous lesion is predicated to remove the principal areas of disease, thus enabling the patient to establish a more favorable immunobiologic relationship with his remaining infection and the contained tubercle bacilli. The disease process may then become totally arrested by continuing conservative measures. Resection of functionless and irreversibly damaged tissue eliminates potential sources of bronchogenic and hematogenous spread. Resection in its lobar and segmental forms is presumed also to be a relatively selective procedure. Ablation of diseased tissue may possibly save time in the future convalescence of the patient. These are the ideal considerations upon which the procedure of pulmonary resection in the treatment of pulmonary tuberculosis is based.
Resection for tuberculosis is far from being a recent and novel concept. Forlanini5 in 1882, introducing his classical presentation on artificial pneumothorax, considered resection and thought it of theoretical value, but from the technical standpoint impractical at that time. Lojacano' has translated some remarks of Forlanini about pulmonary ablation: "I do not question the possibility of the operation, because the medication of Lister has let us see greater and more successful audacity in surgery. But can we think today of success in the special instance of pulmonary phthisis? . In 1943, Churchill and Klopstock' pointed out that 30 of the previously reported 80 cases of resection had come to operation with an erroneous diagnosis, for which reason the timing of operation and the techniques employed were not consonant with the pathology characterizing tuberculosis. They believed that the previously described results of resection were of historical interest only; they reported six new cases, in all of which the individual hilar ligation technique had been employed.
Since 1943, series of resections for pulmonary tuberculosis have appeared in increasing numbers.1'3"'"0 Advances in technique including segmental resection and the use of streptomycin have apparently lowered the operative mortality and lessened the incidence of postoperative complications. Consequently, the immediate results of resection have steadily improved. However, follow-up studies of these cases have made it evident that earlier enthusiastic reports were, to say the least, premature and that a proper evaluation of results should await a five-or ten-year follow-up period. ' The purpose of this paper is to review the indications for, the complications and results of, resectional therapy for tuberculosis in a consecutive series of cases treated on the Thoracic Surgical Service at the New Haven Hospital. Between April 1936 and February 1950, forty patients with pulmonary tuberculosis had pulmonary resections in some form. One patient had two lobectomies in separate operations.
Our earlier cases (prior to November 1947) did not have the benefit of 475 streptomycin; one patient, in fact, was operated upon in 1936 before the local introduction of sulfonamide chemotherapy. Thirty-three cases received streptomycin; seven patients did not receive the drug. Two patients had the benefit of sulfonamides alone. The regimen of streptomycin varied. Eleven of the 33 patients received the drug preoperatively, nine in a dosage of 1.0 gram per day in divided doses, two in a dosage of 1.5 grams per day, for a period of from one day to 28 days. Of the 33 patients who received the drug, all had it postoperatively. Although five of the early patients received from 1.5 grams to 2.0 grams per day in divided doses, the last 28 14 were considered good to excellent, 20 fair, and 6 patients definitely poor operative risks. Table 2 presents the indications for resection as they were encountered in this series. In the same table the types of operation employed and the over-all mortality are indicated. Thoracoplasty failure (13 cases), tuberculous bronchiectasis with or without bronchostenosis (12 cases), and uncontrolled cavity with or without tension (8 cases) represented the most frequent indications for resection. Less frequent indications were tuberculoma (2 cases), tumor suspects (3 cases), and fibrocaseous disease (one case). One patient represented a frank error in diagnosis. After a diagnosis of bronchiectasis, she was found to have tuberculous disease on pathological examination of the resected specimen. This case is the earliest in the series, occurred in 1936, and has been reported in the literature by one of the authors.8 Table 3 analyzes the complications which occurred following resection in relation to the indication for the procedure. As in other reported series,1 10,12 the most frequent complications were bronchopleural fistula, empyema, pulmonary spread, and wound infections. Mediastinitis and pericarditis were rare complications. Complications most frequently occurred in those patients operated upon for uncontrolled cavity with active parenchymal disease. Of eight patients in this category seven or 87.5 were complicated-one by fistula, empyema, spread, and pericarditis; a second by fistula, empyema, and spread resulting in death; a third by spread resulting in death; a fourth by empyema and eventually fatal hemorrhage from a revised Schede thoracoplasty wound; a fifth by fistula; and two others by wound infection. It is probably significant that all eight patients in this category had positive sputum preoperatively.
Complications occurred less frequently in those patients who were considered as thoracoplasty failures. Three of 13 cases, or 23.1 per cent, were complicated-one by fistula, empyema, and mediastinitis; one by empyema; and one by a wound infection. There were no early or late deaths in the group of thoracoplasty failures.
Fistula, empyema, spread, mediastinitis, wound infection, and eventual death in the 19th postoperative month occurred in the patient with mistaken diagnosis. This series of events well illustrates the disastrous consequences of such an error and the use of the now outdated mass ligation technique. A minor wound infection occurred in one of the three patients who were tumor suspects.
There were no complications in those patients operated upon for tuberculous bronchiectasis or bronchostenosis, tuberculoma, or chronic fibrocaseous disease without cavity.
In summary, 12, or 30 per cent, of the 40 cases had postoperative compli- cations of some type and of major or minor degree. The over-all incidence of postoperative bronchopleural fistula was 12.5 per cent, empyema, 15 per cent, and spread (unilateral or contralateral), 10 per cent. Table 4 correlates the preoperative sputum record with the complications of resection and mortality. Of the eleven patients who had a negative sputum preoperatively, two, or 18.2 per cent, had postoperative complications. One had a minor wound infection; the second had fistula, empyema, and spread, and died (9.1 per cent). The latter was the patient with the mistaken diagnosis, and it is very likely that tubercle bacilli were in her sputum although not found preoperatively after repeated searching. Of the 29 patients with positive sputum preoperatively, 10, or 34.5 per cent, Pathological examination of all 41 resected specimens revealed pulmonary tuberculosis. Table 5 shows the results of resection and the present status of the patients in this series through June 1950. The majority of the patients have been followed up to three years, the earlier cases longer. Although there was no postoperative hospital mortality, five patients are now dead, four of them having died as the result of tuberculous complications; one patient died of rheumatic heart disease. Of the 35 survivors, 31 are carrying on light or moderate activity in the business world, are studying at school, or are maintaining a home. All 31 of these patients have either no sputum or negative sputum, and their disease is apparently arrested by serial roentgen study. Four patients are still "curing" in sanatoria. They are reported to have negative sputum, and by X-ray examination they have arrested their disease. Two of these patients, however, have Schede thoracoplasty wounds, incident to the treatment of empyema, which are slowly closing; a third has recently finished a course of chemotherapy to heal a laryngeal lesion; and a fourth is convalescing well from his recent operation.
In conclusion, we feel that pulmonary resection has earned a definite place in the therapy of pulmonary tuberculosis. The use of the individual 479 480 YALE JOURNAL OF BIOLOGY AND MEDICINE hilar ligation technique, the increasing benefits of the antibiotics, and more recently segmental resection are widening the scope of excisional therapy. Acceptable indications include thoracoplasty failure, bronchiectasis with or without bronchostenosis, chronic empyema with destroyed lung, tuberculoma, and tumor suspects. Because of the unfortunate results of resection in that group of eight patients characterized by uncontrolled cavities, active parenchymal infiltration, and highly positive sputum, it is felt that primary resection is not at present the ideal treatment for such patients. But it is evident that a final and truer evaluation of the efficacy of pulmonary resection for tuberculosis must await further development of the method and a follow-up period of not less than ten years. 
